Evaluation of monoclonal antibody DF3 conjugated with ricin as a specific immunotoxin for in vitro purging of human bone marrow.
DF3 is an IgG1 monoclonal antibody (MAb) generated against a Mr 350,000-400,000 glycoprotein expressed by approximately 80% of human breast cancers. We have coupled MAb DF3 to ricin. Purification of the immunotoxin (DF3-IT) was obtained by affinity and size exclusion chromatography. DF3 antigen-positive breast cancer cell lines (ZR-75-1, BT-20, and MCF-7) and DF3 antigen-negative lung cancer cell lines (A549 and CALU6) were tested for cytotoxicity with metabolic labeling and clonogenic assays. The cells were exposed for 3 h to different concentrations of DF3-IT, MAb DF3, ricin, and a combination of unconjugated MAb DF3 and ricin. In the presence of 100 mM lactose, DF3-IT specifically inhibited protein synthesis of lines expressing DF3 antigen on their cell surface. Moreover, clonogenic survival experiments demonstrated that DF3-IT at a concentration of 1 x 10(-9) M specifically kills 2.6-2.8 log of ZR-75-1 and BT-20 cells and 1.6 log of MCF-7 cells. At the same concentration, nonspecific toxicity of DF3-IT resulted in a 30% reduction of bone marrow granulocyte and macrophage colony formation. In bone marrow-purging experiments, tumor cells were mixed with an excess of bone marrow cells and treated with DF3-IT or ricin. Tumor cell clonogenic survival assays demonstrated that the presence of bone marrow cells had no detectable effect on activity or specificity of the DF3-IT. These results thus indicate that MAb DF3 is an effective vehicle to specifically deliver toxins to cancer cells which express DF3 antigen on their surface and that DF3-IT may be useful for in vitro purging of bone marrow.